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COMPONENT BUILT- IN WIRING BOARD AND MANUFACTURING METHOD OF COMPONENT 

BUILT-IN WIRING BOARD 

Technical Field 

5 [0001] Thepresent inventionrelates toacomponentbuilt-inwiring 
board and a manufacturing method thereof, and more particularly, 
to a component built-in wiring board and a manufacturing method 
thereof suitable for further improving component mounting density. 

10 Background Art 

[0002] In accordance with a recent progress of an electronics 
technology, electronic equipment and communication equipment are 
getting more highly functional and more reduced in size . Under such 
circumstances, as a method of mounting, for example, semiconductors 

15 on a wiring board, a bare chip mounting method instead of package 
mounting has come into practical use for realizing higher mounting 
density. Further, passive components such as a capacitor and a 
resistor of a chip-mounted type have been reduced in size to 0.6 

mm x 0.3 mm (0603). 
20 [0006] as a method for electrical connect ion between wiring layers 

( interlayer connection ) in the wiring board itself , a method of using 

conductive layers formed in inner surfaces of through holes is being 

replaced by a method in which blind vias are formed for respective 

layers by C0 2 laser or UV-YAG laser and the blind vias are plated 

25 on inner surfaces thereof or filled with conductive paste . Further , 

as a method of forming wiring patterns, since they are getting more 

microscopic, an etching method (subtractive process) is being 

replaced by a method of forming the wiring by metallization through 
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plating ( additive process ) . This has achieved microscopic formation 
at a level of L/S (line/space) = about 20 miti/20 \xm. 
[0004] For still higher component mounting density and still 
reduced size of equipment under such circumstances, for example, 
a component built-in wiring board in which a component is incorporated 
in a wiring board is usable. For example, Japanese Utility Model 
Laid-open No. Hei 5-53269 discloses such a component built-in wiring 
board . 

Disclosure of the Invention 

[0005] In the component built-in wiring board disclosed in the 
aforesaid publication, a component incorporated inside the board 
is connected to lands (naturally, they are formed to extend in a 
direction perpendicular to a board thickness direction) provided 
for respective terminals of the component, as in a case where the 
component is mounted on the board. Here, in the structure where 
the component is incorporated inside the board, it is preferable 
that the periphery of each component excluding portions for electrical 
connection is closely covered with insulative resin. This is because 
the existence of unfilled portion would lead to deteriorated 
reliability. From this viewpoint, in the invention disclosed in 
the aforesaid publication, if there is a gap between the component 
and the board in which this component is directly mounted, 
structurally, this gap tends to be left unfilled with resin since 
it is extremely narrow. 

[0006] The present invention was made in view of the above 
circumstances, and an object thereof is to provide a component 
built-in wiring board and a manufacturing method thereof, in 




particular , a component built-in wiring board and a manufacturing 
method thereof capable of further improving component mounting 
density without deteriorating reliability. 

[0007] In order to solve the above problems, a component built-in 
5 wiring board according to the present invention includes : a conductive 
layer extending in a thickness direction of the board and buried 
in the board without being exposed from an upper and a lower surface 
of the board; an electrical /electronic component having a terminal 
and buried in the board with the terminal facing the buried conductive 

10 layer; a connecting member provided in a gap between the terminal 
of the buried electrical /electronic component and the conductive 
layer to electrically /mechanically connect the terminal and the 
conductive layer; and two upper and lower insulating layers which 
cover an outer surface of the buried electrical /electronic component 

15 excluding a portion connected to the connecting member and which 
are in close contact with a top and a bottom in the board thickness 
direction of the electrical /electronic component. 
[0008] In this component built-in wiring board, the conductive 
layer connected to the terminal of the built-in component extends 

2 0 in the board thickness direction. Accordingly, for example, a 
conductive member bridged in a horizontal direction is used for the 
connection between the terminal of the component and the conductive 
layer. This is a structure in which a void does not easily occur 
around the built-in component, and the two upper and lower insulating 

25 layers are in close contact with the periphery of the built-in 
component. Consequently, no void occurs around the built-in 
component, resulting in no deterioration in reliability. 
[0009] Further, a manufacturing method of a component built-in 




wiring board according to the present invention includes: producing 
a core wiring board having conductive layers on at least an upper 
and a lower surface thereof respectively; forming a through hole 
in the produced core wiring board; forming a conductive layer so 
5 as to include an inner surface of the formed through hole; patterning 
the conductive layers provided on the upper and lower surfaces; 
machining the produced core wiring board so as to split the conductive 
layer formed in the through hole according to the number of terminals 
of an electrical /electronic component that is to be built in and 

10 so as make a space for housing the electrical/electronic component 
that is to be built in; placing the electrical/electronic component 
in the space; connecting each of the terminals of the placed 
electrical /electronic component to the split conductive layer via 
a conductive member; and forming and stacking insulating layers 

15 respectively on the upper and lower surfaces of the core wiring board 
to which the electrical /electronic component is connected via the 
conductive member , so as to fill a vicinity of the 
electrical/electronic component. 

[0010] In this manufacturing method, the conductive layer for 
2 0 connection to the terminal of the built-in component is formed in 
the through hole provided in the core wiring board. Then, the core 
wiring board is machined so that the conductive layer formed in the 
through hole is split according to the number of the terminals of 
the built-in component and so that the space for housing the 
25 electrical/electronic component that is to be built in is made. 
Therefore, the terminal of the component and the conductive layer 
can be connected via the conductive member which is, for example, 
bridged in a horizontal direction. This is a structure in which 



a void does not easily occur around the built-in component, and the 
insulating layers to be stacked can fill the vicinity of the built-in 
component and can be in close contact with the periphery of the built-in 
component. Therefore, it is possible to manufacture a wiring board 
5 without any void around the built-in component and thus without 
causing any deterioration in reliability. 

[ 0011] Another manufacturing method of a component built-in wiring 
board according to the present invention includes: producing a core 
wiring board having conductive layers on at least an upper and a 

10 lower surface thereof respectively; forming a through hole in the 
produced core wiring board so as to make a space for housing an 
electrical/electronic component that is to be built in; forming a 
conductive layer so as to include an inner surface of the formed 
through hole; patterning the conductive layers provided on the upper 

15 and lower surfaces; splitting the conductive layer formed in the 
through hole according to the number of terminals of the 
electrical/electronic component that is to be built in; placing the 
electrical/electronic component in the space; connecting each of 
the terminals of the placed electrical/electronic component to the 

20 split conductive layer via a conductive member; and forming and 
stacking insulating layers respectively on the upper and lower 
surfaces of the core wiring board to which the electrical/electronic 
component is connected via the conductive member, so as to fill a 
vicinity of the electrical/electronic component. 

25 [0012] In this manufacturing method, the through hole is formed 
in the core wiring board so that the space for housing the built-in 
component is made, and the conductive layer for connection to each 
of the terminals of the built-in component is further formed in the 
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through hole. Then, the conductive layer formed in the through hole 
is split according to the number of the terminals of the built-in 
component. Therefore, each of the terminals of the component and 
the conductive layer can be connected via the conductive member which 
5 is, for example, bridged in a horizontal direction. This is a 
structure in which a void does not easily occur around the built-in 
component, and the insulating layers to be stacked can fill the 
vicinity of the built-in component and can be in close contact with 
the periphery of the built-in component. Therefore, it is possible 
10 to manufacture a wiring board without any void around the built-in 
component and thus without causing any deterioration in reliability. 

Brief Description of Drawings 

[0013] FIG. 1A and FIG. IB are a cross-sectional view and a partial 
15 plan view schematically showing a structure of a component built-in 
wiring board according to one embodiment of the present invention. 
[0014] FIG. 2A, FIG. 2B, and FIG. 2F are cross-sectional views 
schematically showing processes of manufacturing the component 
built-in wiring board according to one embodiment of the present 
20 invention. 

[0015] FIG. 3A, FIG. 3B1, and FIG. 3C2 are views continuing 
from FIG. 2A, FIG. 2B, and FIG. 2F, schematically showing, in 
cross-sectional view (or partial plan view), processes of 
manufacturing the component built-in wiring board according to the 
25 embodiment of the present invention. 

[0016] FIG. 4A1, FIG. 4A2 , and FIG. 4B are views continuing from 
FIG. 3A, FIG. 3B, and FIG. 3C2, schematically showing, in 
cross-sectional view (or partial plan view), processes of 
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manufacturing the component built-in wiring board according to the 
embodiment of the present invention. 

[0017] FIG. 5A, FIG. 5B1 , and FIG. 5B2 are views continuing from 
FIG. 4A1, FIG. 4A2, and FIG. 4B, schematically showing, in 
5 cross-sectional view (or partial plan view), processes of 

manufacturing the component built-in wiring board according to the 
embodiment of the present invention. 

[0018] FIG. 6A, FIG. 6B, and FIG. 6C are views continuing from 
FIG. 5A, FIG. 5B1, and FIG. 5B2 , schematically showing, in 
10 cross-sectional view, processes of manufacturing the component 
built-in wiring board according to the embodiment of the present 
invention. 

[0019] FIG. 7A and FIG. 7B are a cross-sectional view and a partial 
plan view showing a schematic structure of a component built-in wiring 

15 board according to another embodiment of the present invention. 
[0020] FIG. 8A, FIG. 8B1, and FIG. 8C2 are views schematically 
showing, in cross-sectional view (or partial plan view) , processes 
of manufacturing the component built-in wiring board according to 
the other embodiment of the present invention. 

20 [0021] FIG. 9A1, FIG. 9A2 , FIG. 9B1, and FIG. 9B2 are views 

continuing from FIG. 8A, FIG. 8B1, and FIG. 8C, schematically 
showing, in cross-sectional view (or partial plan view), processes 
of manufacturing the component built-in wiring board according to 
the other embodiment of the present invention. 

25 [0022] FIG. 10A, FIG. 10B1, FIG. 10B2, and FIG. 10B3 are views 
continuing from FIG. 9A1, FIG. 9A2, FIG. 9B1, and FIG. 9B2, 
schematically showing, in cross-sectional view (or partial plan view) , 
processes of manufacturing the component built-in wiring board 



according to the other embodiment of the present invention. 
[0023] FIG. 11A and FIG. 11B are cross-sectional views 
schematically showing a structure of a wiring boardmaterial necessary 
for manufacturing the component built-in wiring board according to 
the other embodiment of the present invention. 

[0024] FIG. 12A, FIG. 12B, and FIG. 12C are views continuing from 
FIG. 10A, FIG. 10B1, FIG. 10B2, and FIG. 10B3, schematically showing, 
in cross-sectional view, processes of manufacturing the component 
built- in wiring board according to the other embodiment of the present 
invention. 

[0025] FIG. 13a and FIG. 13B are a cross-sectional view and a partial 
plan view showing a schematic structure of a component built-in wiring 
board according to still another embodiment of the present invention. 
[0026] FIG. 14A, FIG. 14B1, andFIG. 14C2 are views schematically 
showing, in cross-sectional view (or partial plan view), processes 
of manufacturing the component built-in wiring board according to 
the still other embodiment of the present invention. 
[0027] FIG. 15A1, FIG. 15A2, FIG. 15B1, and FIG. 15B2 are views 
continuing from FIG. 14A, FIG. 14B1, andFIG. 14C2, schematically 
showing, in cross-sectional view (or partial plan view), processes 
of manufacturing the component built-in wiring board according to 
the still other embodiment of the present invention. 
[0028] FIG. 16A1, FIG. 16B1, FIG. 16B2, and FIG. 16B3 are views 
continuing from FIG. 15A1, FIG. 15A2, FIG. 15B1, and FIG. 15B2, 
schematically showing, in cross-sectional view (or partial plan view) , 
processes of manufacturing the component built-in wiring board 
according to the still other embodiment of the present invention. 
[0029] FIG. 17A, FIG. 17B, and FIG. 17C are views continuing from 
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FIG. 16A, FIG. 16B1, FIG. 16B2, and FIG. 16B3, schematically showing, 
in cross-sectional view, processes of manufacturing the component 
built-in wiring board according to the still other embodiment of 
the present invention. 

5 

Best Mode for Carrying out the Invention 

[0030] According to a mode of the present invention, the 
electrical/electronic component is one of a semiconductor chip, a 
semiconductor package, a chip capacitor, a chip resistor, and a chip 
10 inductor. They are typical electrical/electronic components. 

Besides, discrete semiconductor elements (a transistor, a diode, 
and the like) are usable. 

[0031] As another mode , the component built-in wiring board further 
includes wiring layers electrically connectable in a lateral 

15 direction to the conductive layer, the number of the wiring layers 
being four. The conductive layer is buried without being exposed 
from the upper and lower surfaces of the board as described above, 
and according to this mode, the four wiring layers are arranged on 
a lateral side of a position where the conductive layer is buried. 

20 When the number of the wiring layers is four, the thickness of that 
portion can be easily set to, for example, about 0.2 mm to about 
0 . 6 mm by selecting the thickness of each insulating layer ( for example , 
a resin layer) positioned between the wiring layers . Such dimension 
is equal to or slightly larger than the thickness of an electrical 

2 5 component such as a chip resistor, and therefore, a space for housing 
the component can be easily secured. 

[0032] As still another mode, the wiring layers are electrically 
connected to one another via conductive bumps. The inter layer 




connection by the conductive bumps is suitable for still higher 
density mounting. 

[0033] As yet another mode, the conductive bumps sandwich the 
wiring layers to be laid one over another. Laying the conductive 
5 bumps one over another with the wiring layers interposed therebetween 
is suitable for still higher density mounting. 

[0034] As yet another mode, the component built-in wiring board 
further includes : two inner wiring layers provided to be in contact 
with inner surfaces of the two upper and lower insulating layers 

10 respectively; and two outer wiring layers provided to be in contact 
with outer surfaces of the two upper and lower insulating layers 
respectively, wherein the inner wiring layers and the outer wiring 
layers sandwiching the two upper and lower insulating layers 
respectively are electrically connected to each other via conductive 

15 bumps. Interlayer connection between the inner wiring layers and 
the outer wiring layers via the conductive bumps is suitable for 
still higher density mounting. 

[0035] As yet another mode, the connecting member is one of solder 
and conductive resin. They are typical electrical /mechanical 

20 connecting members available. 

[0036] As yet another mode, the connecting member is not in contact 
with a lateral-direction end portion of the conductive layer. That 
is , even when roughness is formed in the lateral-direction end portion 
of the conductive layer, the connecting member does not come in contact 

25 with this roughness, which can provide a manufacturing merit that 
the roughness does not interfere with the connecting member* 
[0037] As yet another mode, the conductive layer has a horizontal 
cross section in a shape constituted of a plurality of arcs. This 




is suitable for the above-described mode where the connecting member 
is not in contact with the lateral-direction end portion of the 
conductive layer. 

[0038] As a mode of the manufacturing method of the present 
5 invention, in producing the core wiring board having the conductive 
layers on at least the upper and lower surfaces thereof respectively, 
the core wiring board having four wiring layers is produced, the 
four wiring layers being electrically connected to one another via 
conductive bumps. Since the four wiring layers are provided, the 
10 core wiring board can have a thickness large enough to easily offer 
a space for housing the component , and the use of the conductive 
bumps for the interlayer connection between the wiring layers realizes 
still higher density mounting. 

[0039] As another mode, forming the conductive layer so as to 
1 5 include the inner surface of the formed through hole includes : forming 
a conductive layer as a base by electroless plating; and forming 
a conductive layer as an upper layer by electrolytic plating, with 
the formed base being used as a seed. The use of such two-stage 
plating enables efficient plating. 
20 [0040] As yet another mode, drilling is used in machining the 
produced core wiring board so as to split the conductive layer formed 
in the through hole according to the number of the terminals of the 
electrical/electronic component that is to be built in and so as 
make the space for housing the electrical/electronic component that 
25 is to be built in. The use of the drilling allows the use of an 
existing manufacturing device such as a drill for through holes. 
[0041] As yet another mode, in placing the electrical /electronic 
component in the space, a supporting member is set at a bottom position 

11 



of the core wiring board seen from the space and the 
electrical/electronic component is positioned on the supporting 
member. The assembly position of the component is the space formed 
in the core wiring board, and the use of such supporting member allows 
the use of an existing manufacturing device such as a widely used 
mounter . 

[0042] As yet another mode, in connecting each of the terminals 
of the placed electrical /electronic component to the split conductive 
layer via the conductive member, one of solder and conductive resin 
is used as the conductive member. This is a typical 
electrical/mechanical connecting member available. 
[0043] As a mode of the other manufacturing method of the present 
invention, forming the conductive layer so as to include the inner 
surface of the formed through hole includes: forming a conductive 
layer as a base by electroless plating; and forming a conductive 
layer as an upper layer by electrolytic plating, with the formed 
base being used as a seed. The use of such two-stage plating enables 
efficient plating. 

[0044] As still another mode, one of drilling and die punching 
can be used in forming the through hole in the produced core wiring 
board so as to make the space for housing the electrical /electronic 
component that is to be built in. The use of the drilling allows 
the use of an existing manufacturing device such as a drill for through 
holes. The use of the die punching enables efficient forming of 
the through hole. 

[0045] As yet another mode, in placing the electrical /electronic 
component in the space, a supporting member is set at a bottom position 
of the core wiring board seen from the space and the 
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electrical /electronic component is positioned on the supporting 
member. The assembly position of the component is the space formed 
in the core wiring board, and the use of such supporting member allows 
the use of an existing manufacturing device such as a widely used 
5 mounter . 

[0046] As yet another mode, in connecting each of the terminals 
of the placed electrical/electronic component to the split conductive 
layer via the conductive member, one of solder and conductive resin 
is used as the conductive member. This is a typical 

10 electrical /mechanical connecting member available. 

[0047] As yet another mode, one of drilling, die punching, and 
laser machining is used in splitting the conductive layer formed 
in the through hole according to the number of the terminals of the 
electrical/electronic component that is to be built in. 

15 [0048] As yet another mode, in producing the core wiring board 
having the conductive layers at least on the upper and lower surfaces 
thereof respectively , the core wiring board having four wiring layers 
can be manufactured, and the wiring layers can be electrically 
connected to one another via conductive bumps . Since the four wiring 

20 layers are provided, the core wiring board can have a thickness large 
enough to easily offer a space for housing the component, and the 
use of the conductive bumps for the interlayer connection between 
the wiring layers realizes still higher density mounting. 
[0049] As yet another mode, in forming the through hole in the 

25 produced core wiring board so as to make the space for housing the 
electrical /electronic component that is to be built in, the through 
hole in a substantially circular shape can be formed. 
[0050] As yet another mode, in forming the through hole in the 




produced core wiring board so as to make the space for housing the 
electrical /electronic component that is to be built in, the formed 
through hole can have a horizontal cross section whose outline is 
constituted of a plurality of arcs. 
5 [0051] Based on the foregoing, embodiments of the present invention 
will be described below with reference to the drawings. FIG. 1A 
and FIG. IB are a cross-sectional view (FIG. 1A) and a partial plan 
view (FIG. IB) showing a schematic structure of a component built-in 
wiring board according to one embodiment of the present invention. 

10 [0052] This embodiment is a six-layer wiring board having 

insulating layers 11 to 15 and wiring layers 21 to 26 provided in 
the vicinity of the boundaries of the insulating layers 11 to 15 
and on an upper and a lower surface respectively, as shown in FIG. 
1A. Conductive bumps 41 to 45 are provided for electrical connection 

15 between the adjacent wiring layers ( interlayer connection) , and these 
conductive bumps 41 to 45 can be laid one over another. The use 
of such conductive bumps 41 to 45 helps improve utilization efficiency 
of a major surface of the wiring board and is suitable for high density 
mounting. Note that the reference numerals 31, 32 on the upper and 

20 lower surfaces denote solder resists. 

[0053] Further, an electrical /electronic component 33 (for 
example, a chip resistor here) is built in so as to be housed in 
a horizontal level range of the inner wiring layers 22, 23, 24, 25. 
Both terminals of the component 33 face and are electrically and 

25 mechanically connected to conductive layers 34, 35 extending in a 
board thickness direction, via solders 36, 37 as connecting members. 
The conductive layers 34, 35 are electrically connectable directly 
to the inner wiring layers 22, 23, 24, 25 as shown in the drawing. 



[0054] The component 33 when seen from above is disposed as shown 
in FIG, IB. Specifically, in the inner insulating layers 12, 13, 
14, a through space is formed for housing the component 33 therein. 
The through space is occupied by the component 33, the solders 36, 
37 for connection, and inwardly protruding portions of the upper 
and lower insulating layers 11, 15. Note that a thickness of the 
component 33 shown in FIG. 1A is generally smaller than a width thereof 
shown in FIG. IB, but since a thickness direction of the wiring board 
is shown in an emphasized and enlarged manner in FIG. 1A, the thickness 
of the component 33 is also shown as being larger. 
[0055] As for specific dimensions, when a 0603 chip resistor is 
used as the component 33, each of the insulating layers 12, 13, 14 
is about 0 . 06 mm to about 0 . 1 mm in thickness so that the total thickness 
of the insulating layers 12, 13, 14 becomes, for example, about 0.2 
mm to about 0.3 mm. 

[0056] Examples of materials usable for the respective portions 
are: epoxy resin, polyimide resin, Bsmaleimide-Triazine resin, and 
the like for the insulating layers 11 to 15; copper and the like 
for the wiring layers 21 to 26 and the conductive layers 34, 35; 
and conductive resin with microscopic metal grains (silver, copper, 
gold, solder, or the like) dispersed therein and the like for the 
conductive bumps 4 1 to 45 . Instead of the solders 36 , 37 , conductive 
resin is usable. 

[0057] In the wiring board with the structure of this embodiment, 
the insulating layers 11, 15 cover and are in close contact with 
the periphery of the built-in component 33, which is extremely 
preferably for improving reliability since the occurrence of a void 
is prevented. Incidentally, in the above description, the chip 
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resistor is taken as an exampleof the electrical /electronic component 
33, but this embodiment is similarly applicable to a chip capacitor , 
a chip inductor , achipdiode, and the like whose arrangement structure 
of terminals is substantially the same as that of the chip resistor. 
5 [0058] This embodiment is also applicable to a chip-type discrete 
transistor, a semiconductor device housed in a package, and the like 
having lead pins protruding in a horizontal direction from, for 
example, a middle of a thickness of mold resin which is a package, 
if a conductive layer extending in the thickness direction is formed 

10 on the wiring board side, being split according to the number of 
the lead pins. In a case of a bare semiconductor chip, by providing 
a projecting electrode on a pad as close as possible to its peripheral 
edge, this projecting electrode can be used for electrical and 
mechanical connection to the conductive layer on the wiring board 

15 side. 

[0059] Next, an example of processes of manufacturing a component 
built-in wiring board as structured above will be described with 
reference to FIG. 2A, FIG. 2B, and FIG. 2F to FIG. 6A, FIG. 6B, 
and FIG. 6C. FIG. 2A, FIG. 2B, and FIG. 2F to FIG. 6A, FIG. 6B, 

2 0 and FIG. 6C are views schematically showing, in cross-sectional view 
(or partial plan view), processes of manufacturing the component 
built-in wiring board according to one embodiment of the present 
invention. In these drawings, the same or corresponding portions 
are denoted by the same reference codes. Further, portions 

25 corresponding to those of the wiring board shown in FIG. 1A and FIG. 
IB are also denoted by the same reference codes. 
[0060] FIG. 2A, FIG. 2B, and FIG. 2F are cross-sectional views 
showing manufacturing processes of a core wiring board (a wiring 
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board material including layers in which a component is to be built 
in) in the wiring board. First, as shown in FIG. 2A, a copper foil 
(for example, 18 |xm in thickness) 22a is prepared, and a conductive 
bump 42a in a substantially conical shape is formed at a necessary 
5 position on the copper foil 22a (position conforming to the layout 
of a specific wiring board) . For this process, for example, screen 
printing can be used to print conductive paste on the copper foil 
22a. 

[0061] A screen plate with a through hole (pit) of, for example, 
10 0 . 2 mm is usable in this process . With this , a conductive bump having 
a bottom diameter of, for example, about 0.15 mm or larger can be 
formed. As the conductive paste, usable is , for example, paste resin 
such as epoxy resin with metal grains (silver, gold, copper, solder, 
or the like) dispersed therein and with a volatile solvent mixed 
15 therein. After the printing, the conductive paste is dried in, for 
example, an oven for curing. 

[0062] Next, using a specialized machine, a pre-preg (for example, 

0. 06 mm in thickness) to be the insulating layer 12 is set to face 
the copper foil 22a, and the conductive bump 42a is penetrated through 

20 the. semi-cured pre-preg, as shown in FIG. 2B. The pre-preg is made 
of, for example, a reinforcement such as a glass fiber impregnated 
with curable resin such as epoxy resin. The pre-preg before being 
cured is in a semi-cured state and has thermoplastic ity (fluidity 
by heat) and a thermosetting property. The structure in the state 

25 shown in FIG. 2B will be later referred to as a wiring board material 

1, la, or lb (la or lb has the same structure). 

[0063] Next, as shown in FIG. 2C, a copper foil (for example, 18 
Mm in thickness) 23a is laminated and integrated and the pre-preg 




is cured. For this process, a vacuum laminating/thermo-pressing 
machine is used, and this is set to a predetermined temperature and 
pressure profile. In laminating and integrating, a head of the 
conductive bump 42a is crushed to plastically deform (= to become 
5 a conductive bump 42), thereby establishing electrical connection 
to the copper foil 23a. 

[0064] Next, as shown in FIG. 2D, the copper foil 23a on one side 
is subjected to circuit patterning to form a wiring layer 23. For 
this, for example, a surf ace of the copper foil 23a is first chemically 

10 polished to improve adhesion to a dry film for resist, and then the 
dry film for resist is laminated on the copper foil 23a. Then, the 
dry film is exposed by, for example, an aligner provided with an 
ultra-high pressure mercury lamp via a photomask, and is further 
spray-developed with sodium carbonate. The dry film with the 

15 resultant developed pattern is left on the copper foil 23a, so that 
a patterned resist is formed on the copper foil 23a. 
[0065] After the resist is formed on the copper foil 23a, portions 
of the copper foil 23a corresponding to open portions of the resist 
pattern are spray-etched, using the resist as a mask and a ferric 

20 chloride-based chemical liquid as an etchant. Consequently, the 
wiring layer 23 is formed from the copper foil 23a . The formed wiring 
layer 23 is thereafter subjected to a blackening/reducing process 
in order to improve adhesion to an insulating layer to be stacked 
thereafter. The structure in the state shown in FIG. 2D will be 

25 later referred to as a wiring board material 2 or 2a (2a has the 
same structure). 

[0066] Next, as shown in FIG. 2E, a conductive bump 43a in a 
substantially conical shape is formed at a necessary position 




(position conforming to the layout of a specific wiring board) on 
the wiring layer 23 that was formed by patterning. The conductive 
bump 43a can be formed in the same manner as that for forming the 
conductive bump 42a, by using a screen plate with a pit of, for example, 
5 0.22 mm. Conductive paste formed by screen printing is dried in 
an oven for curing. Note that the conductive bump 43a and the 
conductive bump 42 can be laid one over the other via the wiring 
layer 23. 

[0067] Next, using a specialized machine, apre-preg (for example, 

10 0.06 mm in thickness) to be the insulating layer 13 is set to face 
the insulating layer 12, and the conductive bump 43a is penetrated 
through the pre-preg in a semi-cured state, as shown in FIG. 2F. 
The same pre-preg as that of the insulating layer 12 can be used. 
Note that the structure in the state shown in FIG. 2F will be later 

15 referred to as a wiring board material 3. 

[0068] FIG. 3A, FIG. 3B1, and FIG. 3C2 show manufacturing 
processes, in cross-sectional view or partial plan view, from a 
process of forming the core wiring board (the wiring board material 
including the layers in which the component is to be built in) by 

2 0 using the wiring board material 3 shown in FIG. 2F and the material 
2a having the same structure as that of the wiring board material 
2 shown in FIG. 2D up to the middle of a process of forming a through 
hole for housing the component in this core wiring board. 
[0069] First, as shown in FIG. 3 A, the wiring board material 3 

2 5 and the wiring board material 2a are stacked and integrated, and 
the pre-preg to be the insulating layer 13 is cured. The wiring 
board material 2a has the same structure as that of the wiring board 
material 2 shown in FIG. 2D, and the conductive bump 44 is formed 




at a predetermined position and the wiring layer 24 is formed in 
a predetermined pattern (position/pattern conforming to the layout 
of a specific wiring board) . 

[0070] In stacking and integrating, the wiring board material 3 
5 and the wiring board material 2a are positioned and stacked by, for 
example, a lay-up device, and a vacuum laminating/thermo-pressing 
machine is used to set this to a predetermined temperature and pressure 
profile. By this stacking/ integrating, a head of the conductive 
bump 43a is crushed to plastically deform (= to become the conductive 
10 bump 43) , thereby establishing electrical connection to the wiring 
layer 24. Further, owing the thermoplasticity (fluidity by heat) 
of the pre-preg to be the insulating film 13, the wiring layer 24 
sink toward the insulating layer 13 side. 

[ 007 1 ] Through the above processes , the core wiring board is formed . 

15 In this embodiment, the core wiring board thus having the four wiring 
layers (or copper foils) 22a, 23, 24, 25a was formed, but the number 
of the wiring layers is not limited to four. For example, the number 
of the wiring layers may be even such as, for example, 2, 6, 8, 
or may be odd such as 3, 5, 7, .... The processes described above 

20 are also applicable for forming the core wiring board to a case where 
the number of the wiring layers is any of these numbers. 
[0072] For example, the core wiring board with six wiring layers 
can be obtained by stacking and integrating the four-layer wiring 
board shown in FIG . 3 A ( with the copper foil on one s ide being patterned ) 

25 and the wiring board material 3 shown in FIG. 2F. The core wiring 
board with three wiring layers can be obtained by using the wiring 
board material 3 shown in FIG. 2F instead of the wiring board material 
1 shown in FIG. 2B and subjecting this structure to the process shown 
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in FIG. 2C. Similarly , the core wiring board with other number of 
layers can be obtained by appropriate combination. 
[0073] Further, in this embodiment , the conductive bumps 42a, 43a, 
44a for interlayer connection need to have a height large enough 
5 to pass through the pre-pregs, and there is a certain extent of 
restriction on the height of the conductive bumps 42a, 43a, 44a, 
and therefore, in consideration of the thickness of the component 
to be built therein, there exists a preferable number as the number 
of the wiring layers of the core wiring board. The above-described 

10 wiring board is designed to house a chip resistor having 0603 or 
1005 size, with the insulating layers 12, 13, 14 each being 0.06 
mm in thickness, and with the total thickness thereof being about 
0.2 mm. If the insulating layers 12, 13, 14 each have a thickness 
of 0.06 mm, the conductive bumps 42a, 43a, 44a with a bottom diameter 

15 of about 150 urn or larger is high enough to easily and fully penetrate 
the insulating layers 12, 13, 14. As a result, the number of the 
wiring layers was determined as four. 

[0074] If the conductive bumps 42a, 43a, 44 a are formed to be higher, 
they can penetrate thicker pre-pregs, and as a result, the number 

2 0 of the wiring layers of the core wiring board can be reduced even 
when the same component 33 is to be built therein. Conversely, when 
the conductive bumps 42a, 43a, 44a are formed to be shorter, thinner 
pre-pregs are used, so that the number of the wiring layers of the 
core wiring board can be increased. 

25 [0075] Further, in this embodiment, the conductive bumps 42, 43, 
44 serve for interlayer connection of the core wiring board, but 
this is not restrictive, and for example, well-known through holes 
may be used, though resulting in deterioration in high-density 



mountability as the wiring board. 

[0076] Let us continue the description of the processes. After 
the core wiring board is formed, through holes 51 are next formed 
at necessary positions of the core wiring board as shown in FIGs. 
3B1, B2. The through holes 51 serve as formation spaces of the 
conductive layers in a board thickness direction used for connection 
to the built-in component, and will constitute part of a space for 
housing the built-in component. Here, the two through holes 51 are 
formed for one built-in component so as to be substantially adjacent 
to each other, by using a 0.4 mm-diameter NC (numerical control) 
drill. When the holes are formed by the drill, the ins ides of the 
holes are cleaned by, for example, high pressure water cleaning or 
a desmear process using a predetermined chemical. 
[0077] Next, as shown in FIGs. 3C1, C2 , a plating layer 52 of, 
for example, copper with a thickness of, for example, 20 nm is formed 
so as to include inner wall surfaces of the through holes 51. The 
plating layer 52 can be formed in such a manner that, for example, 
a seed layer with a continuous surface is formed by electroless plating 
such as chemical copper plating, and with the formed seed layer being 
used as a seed, electrolytic plating is thereafter applied in, for 
example, copper sulfate bath. Such two-stage plating enables more 
efficient formation of the plating layer 52 . The plating layer 52 
formed in the through holes 51 are also electrically connectable 
to the wiring layers 23, 24 disposed in the middle of the core wiring 
board as shown in the drawings. 

[0078] FIG. 4A1, FIG. 4A2 , and FIG. 4B show, in cross-sectional 
view or partial plan view, the rest of the manufacturing processes 
of forming the through holes for housing the component in the core 
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wiring board. 

[0079] When the plating layer 52 is formed as shown in FIGs. 3C1, 
C2, the copper foils 22a, 25a on both surfaces (, and the plating 
layer 52 positioned on the both surfaces) are next patterned to form 
5 the wiring layers 22, 25. For this patterning, the same procedure 
can be used as that for the forming process of the wiring layer 23 
which was described with reference to FIG. 2D. Specifically, the 
patterning follows the procedure of chemical polishing, laminating 
of a dry film for resist, exposure via a photomask, developing, and 
10 etching. The formed wiring layers 22, 25 include land portions (with 
a diameter of, for example, 0.8 mm) to the plating layer 52 formed 
on the inner wall surfaces of the through holes 51, as shown in FIG. 
4A2. 

[0080] Next, as shown in FIG. 4B, the core wiring board is machined 
15 so that the plating layer 52 on the inner wall surfaces of the through 
holes 51 are split and so that the conductive layers 34, 35 being 
connecting portions to the built-in component are independently 
formed. A machining method here is drilling using a NC drill. 
Specifically, two plating-layer splitting through holes 53 each with 
2 0 a diameter of 0.8 mm are formed to be substantially adjacent to each 
other, being arranged on the core wiring board in a direction 
perpendicular to a direction in which the through holes 51 are arranged. 
The plating layer 52 is thus split with the drill, and therefore, 
the conductive layers 34, 35 can be separately formed by using an 
25 existing device. 

[0081] Forming the plating-layer splitting through holes 53 large 
here relative to the through holes 51 as shown in the drawing is 
advantageous in that the plating-layer splitting through holes 53 



can function as a space for repairing the improper component assembly 
that might occur in a subsequent component mounting process. 
[0082] It should be noted that the plating-layer splitting through 
holes 5 3 are not limited to the combination of the two holes as described 
above, but may be formed as one hole whose center is positioned right 
in the middle of the two through holes 51. This structure reduces 
the space for repairing but improves efficiency since only one hole 
need to be formed for splitting the plating layer. 
[0083] Through the above-described processes, the core wiring 
board provided with the space for housing the component (the space 
made by the through holes 51 and the plating-layer splitting through 
holes 53) can be obtained. Incidentally, the plating layer 52 can 
be split by a method other than the drilling. For example, die 
punching or a method using a cutter is usable. 

[0084] FIG. 5A, FIG. 5B1, and FIG. 5B2 show, in cross-sectional 
view or partial plan view, component mounting processes for 
incorporating the component inside the core wiring board. First, 
as shown in FIG. 5A, one-side surface of the core wiring board is 
placed on a supporting member 61, and in this state, the component 
33 is placed at a predetermined position (the space for housing) 
by an assembly device such as a mounter. Here, more preferably, 
an adhesive layer 61a is provided on a surface of the supporting 
member 61. Owing to the adhesive layer 61a, the mounted component 
33 can be in a certain degree of a fixed state when sent to a subsequent 
process . 

[0085] Incidentally, instead of using the supporting member 61 
having such an adhesive layer 61a, a heat-resistant adhesive tape 
(or a heat-resistant adhesive sheet) may be pasted on the one-side 
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surface of the core wiring board. 

[0086] Next, as shown in FIGs. 5B1, B2, cream solders 36a, 37a 
(zinc-free solders, for example, Sn-3.0 Ag-0.5 Cu) are applied on 

predetermined positions near both terminals of the component 33. 
5 They can be applied by, for example, screen printing or a dispenser. 

Here, screen printing using a screen plate having a pit with a 0.5 

mm diameter is adopted. Incidentally, instead of the cream solders 

36a, 37a, conductive paste may be used. 

[0087] FIG. 6A, FIG. 6B, and FIG. 6C are cross-sectional views 
10 showing processes of forming the component built-in wiring board 
as a finished product, using the core wiring board in which the 
component is mounted. After the cream solders 36a, 37a are applied 
on the core wiring board as shown in FIGs. 5B1, B2, the cream solders 
36a, 37a are next ref lowed in a reflow furnace. This results in 
15 the state shown in FIG. 6A, and the solders 36, 37 as the connecting 
members establish electrical /mechanical connection between the 
conductive layers 34, 35 and the terminals of the component 33. 
Incidentally, when the conductive past is used instead of the cream 
solders 36a, 37a, the conductive past is dried in, for example, an 
2 0 oven for curing, thereby establishing the electrical/mechanical 
connection. 

[0088] In the core wiring board 4 with the built-in component 
obtained through the above processes, the wiring layers 22, 25 on 
both surfaces thereof are subjected to a blackening/reducing process 
25 in order to improve adhesion to an insulating layer to be stacked 
thereafter. 

[0089] Next, as shown in FIG. 6B, the wiring board materials la, 
lb are stacked on both sides of the core wiring board 4 and they 



are integrated. At this time, pre-pregs to be the insulating layers 
11, 15 are cured- The wiring board materials la, lb have the same 
structure as that of the wiring board material 1 shown in FIG. 2B, 
and the conductive bump 41 or 45 is formed at a predetermined position 
(position conforming to the layout of a specific wiring board). 
[0090] For stacking and integrating, for example, a lay-up device 
is used for positioning and stacking the core wiring board 4 and 
the wiring board materials la, lb, and a vacuum 
laminating/thermo-pressing machine is used to set this to a 
predetermined temperature and pressure profile. By this 
stacking/ integrating, heads of the conductive bumps 41, 45arecrushed 
to plastically deform, thereby establishing electrical connection 
to the wiring layer 22 or 25. 

[0091] Further, owing thermoplasticity (fluidity by heat) of the 
pre-preg to become the insulating layer 11 , the wiring layer 22 sinks 
toward the insulating layer 11 side, and owing to thermoplasticity 
(fluidity by heat) of the pre-preg to be the insulating layer 15, 
the wiring layer 25 sinks toward the insulating layer 15 side . Further , 
owing to thermoplasticity (fluidity by heat) of the pre-pregs to 
be the insulating layers 11, 15, an insulating layer integrated with 
the insulating layers 11, 15 is formed around the built-in component 
33 to cover and be in close contact with the component 33. This 
eliminates a need for a process of filling the vicinity of the component 
33, resulting in process simplification, and prevents the occurrence 
of a void, resulting in improved reliability. 

[0092] Note that the wiring board material stacked on the outer 
side may have a larger number of wiring layers than that of the wiring 
board material shown in FIG. 2B. For example, it may have two wiring 
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layers as shown in FIG* 2F, or similarly , three wiring layers or 
more. It is not essential that the wiring board material stacked 
on the outer side has the conductive bump 42a as shown in FIG. 2B. 
In this case, since the conductive bump 42a does not exist, interlayer 
connection between the copper foil 21a (26a) and the wiring layer 
22 (25) cannot rely on the conductive bump, but if a through hole 
is provided in the wiring board after the stacking, this through 
hole can be used for the interlayer connection. 

[0093] After an insulating layer to be positioned on the outer 
side and the core wiring board are stacked and integrated, the copper 
foils 21a, 25a on both outer sides are next patterned to form the 
wiring layers 21, 26 as shown in FIG. 6C. The patterning can follow 
the same procedure as that for forming the wiring layer 23 described 
with reference to FIG. 2D. Specifically, it follows the procedure 
of chemical polishing, laminating a dry film for resist, exposure 
via a photomask, developing, and etching. Incidentally, after the 
outer insulating layers 11, 15 are formed, another insulating layer 
may be stacked/ integrated (built-up) on each of the outer sides in 
the same manner. 

[0094] Next, as shown in FIG. 6C, the solder resists 31, 32 are 
formed at predetermined positions on the outermost surfaces. 
Further, for an anticorrosion purpose, a nickel/gold (nickel is for 
a base) layer (not shown) is formed by electroless plating on portions 
of the wiring layer 21 or 26 where no solder resist is formed. Then, 
the wiring board is cut out so as to have a predeteremined outer 
shape by a router bit. Through the above processes, the component 
built-in wiring board according to this embodiment can be obtained. 
[0095] In this embodiment, as manufacturing machines, existing 
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machines can be used with substantially no modification, which leads 
to reduction in manufacturing cost of the wiring board . In addition , 
the conductive bump 41 to 45 which can be laid one over another are 
used for interlayer connection, which can shorten a wiring length 
to enable efficient layout as the wiring board with improved 
electrical characteristic. In particular, since chip resistors and 
chip capacitors which are mounted in relatively large number can 
be built in, current design rules can be relaxed and still higher 
density mounting is achieved. 

[0096] Next, a component built-in wiring board according to another 
embodiment of the present invention will be described with reference 
to FIG. 7A and FIG. 7B. FIG. 7A and FIG. 7B are a cross-sectional 
view (FIG. 7A) and a partial plan view (FIG. 7B) showing a schematic 
structure of the component built-in wiring board according to the 
other embodiment of the present invention. 

[0097] This embodiment is a modification example of the component 
built-in wiring board according to the embodiment shown in FIG. 1A 
and FIG. IB described above, and the shape of a through hole portion 
formed in a core wiring board is made different for smoother placement 
of an electrical/electronic component 33 . What is further modified 
here is that the core wiring board has two wiring layers as an example 
instead of four wiring layers. In FIG. 7A and FIG. 7B, the same 
reference codes are used to designate the same or corresponding 
portions as those already described, and description thereof will 
be omitted as much as possible. 

[0098] As shown in FIG. 7A, this component built-in wiring board 
is a four-layer wiring board that has insulating layers 11, 112, 
114, 15 and wiring layers 21, 22, 25, 26 disposed near the boundary 
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of the insulating layers 11 , 112/ near the boundary of the insulating 
layers 114, 15, and on an upper and a lower surface, respectively. 
Only conductive layers 34A, 35A extending in a vertical direction 
are shown as elements for interlayer connection between inner wiring 
5 layers 22 , 23 , but so-called blind vias or the like made of conductive 
compositions can be formed for this purpose. 

[0099 J The component 33 when seen from above is disposed as shown 
in FIG. 7B. Solders 36, 37 do not reach lateral-direction end portions 
of the conductive layers 34A, 35A ( = Burrs ascribable to manufacturing 
10 processes may possibly occur. To be described later in detail). 
As the insulating layers 112, 114, a single layer may be used, but 
in this embodiment , two layers are stacked so as to have a predetermined 
thickness . 

[0100] In the wiring board with the structure of this embodiment, 
15 similarly to that shown in FIG. 1A and FIG. IB, the insulating layers 
11,15 cover and are in close contact with the periphery of the built-in 
component 33 to prevent the occurrence of a void, which is extremely 
preferable for improving reliability. In addition, the solders 36, 
37 do not reach the lateral-direction end portions of the conductive 
20 layers 34A, 35A, which further facilitates a process of placing the 
component 33 and the solders 36, 37 (to be described in detail later) . 
[0101] An example of processes of manufacturing the component 
built-in wiring board as structured above will be described with 
reference to FIG. 8A, FIG. 8B1, and FIG. 8C2 to FIG. 12A, FIG. 
25 12B, and FIG. 12C. FIG. 8A, FIG. 8B1, and FIG. 8C2 to FIG. 12A, 
FIG. 12B, and FIG. 12C schematically show, in cross-sectional view 
(or partial plan view) , the processes of manufacturing the component 
built-in wiring board according to the other embodiment of the present 




invention. In these drawings, the same reference codes are used 
to designate the same or corresponding portions. Further, the same 
reference codes are also used to designate portions corresponding 
to those of the wiring board shown in FIG. 7 A and FIG. 7B. 
5 [0102] FIG. 8A, FIG. 8B1, and FIG. 8C2 show, in cross-sectional 
view or partial plan view, manufacturing processes up to the middle 
of a process of forming a through hole for housing the component 
in the core wiring board (a wiring board material including layers 
in which the component is to be built in) . First, as shown in FIG. 
10 8A, a two-side copper-clad board is prepared in which the insulating 

layers 112, 114 are stacked and copper foils (for example, 18 \xm 
in thickness) 22a, 25a are disposed on the upper and lower surfaces. 
This will be the core wiring board. 

[0103] When the core wiring board is prepared, a circular through 
15 hole 51A is next formed at a necessary position of the core wiring 
board as shown in FIGs . 8Bl, B2 . In the through hole 5lA,the 
conductive layers extending in a board thickness direction is to 
be formed for connection to the built-in component, and the through 
hole 51A will be a space for housing the built-in component. Here, 
2 0 one through hole 51A is formed for each built-in component, using 
a 0.8 mm-diameter NC (numerical control) drill. After the hole is 
formed with the drill, the inside of the hole is cleaned by, for 
example, high-pressure water cleaning and a desmear process using 
a predetermined chemical. Incidentally, die punching can also be 
25 used for forming the through hole 51. 

[0104] Next, as shown in FIGs. 8C1, C2, a plating layer 52 of, 
for example, copper with a thickness of, for example, 20 \xm is formed 
so as to include an inner wall surface of the through hole 51A. This 
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process is the same as that shown in FIGs. 3C1, C2. 
[0105] Incidentally, the processes shown in FIG. 8A, FIG. 8B1, 
and FIG. 8C2 are described as the processes for forming the through 
hole 51A for housing the component, but this description is 
5 substantially the same as that for processes of forming interlayer 
connection by a so-called blind via. Specifically, when electrical 
connection between the wiring layers by the copper foils 22a, 25a 
is required, a hole similar to the through hole 51A (but with a smaller 
diameter) is formed and a plating layer is further formed on an inner 
10 wall surface thereof, so that interlayer connection can be 
established. 

[0106] FIG. 9A1, FIG. 9A2 , FIG. 9B1, and FIG. 9B2 show, in 
cross-sectional view or partial plan view, the rest of the 
manufacturing processes of forming the through hole for housing the 

15 component in the core wiring board. 

[0107] After the plating layer 52 is formed as shown in FIGs. 8C1, 
C2, the copper foils 22a, 25a ( , and the plating layer 52 positioned 
on the both surfaces) on the both surfaces are next patterned to 
form the wiring layers 22, 25 as shown in FIGs. 9A1, A2 . This is 

20 the same as the description in FIGs. 4A1, A2. The formed wiring 
layers 22, 25 are subjected to a blackening /reducing process for 
higher adhesion to an insulating layer to be stacked thereafter (this 
process may be conduced at a stage in FIG. 12A to be described later) . 
The formed wiring layers 22, 25 include land portions (for example, 

25 1.2 mm in outside diameter) to the plating layer 52 formed on the 
inner wall surface of the through hole 51A, as shown in FIG. 9A2. 
[0108] Next, as shown inFIG. 9B1, the core wiring board is machined 
so that the plating layer 52 on the inner wall surface of the through 




hole 51A is split and so that the conductive layers 34A, 35A being 
connecting portions to the built-in component are independently 
formed. A machining method here is drilling using a NC drill. 
Specif ically, holes (plating-layer splitting through holes ) 53Aeach 
5 with a smaller diameter ( for example, 0 . 5 mm) than that of the through 
hole 51A are formed at positions on the outline of the through hole 
51A facing each other. The plating layer 52 is split with such a 
drill, and therefore, the conductive layers 34, 35 can be separately 
formed with ease using an existing device. 

10 [0109] Moreover, since the plating layer 52 is split by the holes 
53A with a smaller diameter than the diameter of the through hole 
51A, the lateral dimensions of the conductive layers 34A, 35A that 
are independently formed are relatively wide. Therefore, even when 
a burr 153 (mostly a residue of the peeled plating layer 52 that 

15 is not removed) ascribable to the formation of the hole 53A occurs 
in the boundary with the conductive layers 34A, 35A as shown in FIG. 
9B2, this burr 153 is prevented from interfering with the placement 
of the built-in component. In other words, even if the burr 153 
occurs, since a process of removing this is not specially needed, 

20 productivity can be improved (to be discussed also in FIG. 10B3). 
Incidentally, it is known that the burr 153 more easily occurs as 
a blade of a drill for forming the holes 53A is more worn out. 
[0110] Through the above processes, it is possible to obtain the 
core wiring board in which the space (the space by the through hole 

25 51A) for housing the component is formed. Incidentally, the plating 
layer 52 can be split by a method other than the drilling . For example , 
die punching, a method using a cutting machine or laser machining 
can be used. 




[0111] FIG* 10A, FIG. 10B1, FIG, 10B2, and FIG. 10B3 show, in 
cross-sectional view or partial plan view, component mounting 
processes for placing the component in the core wiring board . First , 
as shown in FIG. 10A, one-side surface of the core wiring board is 
5 put on a supporting member 61, and in this state, the component 33 
is placed at a predetermined position (the space for housing) by 
an assembly device such as a mounter. This process is the same as 
that shown in FIG. 5A. 

[0112] Next, as shown in FIGs. 10B1, B2, cream solders 36a, 37a 
10 (zinc- free solders, for example, Sn-3.0 Ag-0.5 Cu) are applied on 
predetermined positions near both terminals of the component 33. 
This process is the same as that shown in FIG. 5B1 . 
[0113] Here, in mounting the component 33 and applying the cream 
solders 36a, 37a, even when there exists a burr 153 in a 
15 lateral-direction end portion of the conductive layer 34A (35A) for 
component connection as shown in FIG. 10B3, the burr 153 does not 
interfere with these processes. This is because a large lateral 
dimension is secured for the conductive layer 34A (35A) relative 
to the component 33, so that it is possible to mount the component 
2 0 33 and apply the cream solders 36a, 37a, evading the position where 
the burr 153 exists. 

[0114] Next, a process of forming insulating layers and conductive 
layers to be stacked on both surfaces of the core wiring board in 
which the component is mounted will be described with reference to 
25 FIG. HAandFIG. 11B, as a preparatory process of a subsequent process. 
FIG. 11A and FIG. 11B are cross-sectional views showing processes 
of forming a wiring board material to be stacked on the core wiring 
board. Such insulating layers and conductive layers are formed in 




advance as the wiring board materials. 

[0115] The description on FIG. 11A and FIG. 11B is the same as 
the description on FIG. 2A and FIG. 2B respectively , though the 
reference codes are different. That is, by substituting the copper 
5 foil 22a for the copper foil 21a (26a)/ a conductive bump 42a for 
the conductive bump 41a (45a) , and an insulating layer 12 for the 
insulating layer 11 (15), these descriptions become the same. The 
structure in the state shown in FIG. 11B will be later referred to 
as a wiring board material la or lb. 

10 [0116] FIG. 12A, FIG. 12B, and FIG. 12C are cross-sectional views 
showing processes of forming the component built-in wiring board 
as a finished product, using the core wiring board in which the 
component is mounted. After the cream solders 36a, 37a are applied 
on the core wiring board as shown in FIGs . 10B1 , B2, the cream solders 

15 36a, 37a are next reflowed in a reflow furnace. Consequently, the 
state shown in FIG. 12A is obtained, and solders 36, 37 as connecting 
members establish electrical /mechanical connection between the 
conductive layers 34A, 35A and the terminals of the component 33. 
This is the same as the description of FIG. 6A. 

20 [0117] Next, as shown in FIG. 12B, the wiring board materials la, 
lb are stacked on both sides of a core wiring board 4A in which the 
component 33 is mounted and they are integrated. At this time, 
pre-pregs to be the insulating layers 11, 15 are cured. The wiring 
board materials la, lb are obtained through the processes shown in 

25 FIG. HAandFIG. 11B. The stacking and integrating in this process 
are the same as those in the description of FIG. 6B. This eliminates 
a need for a hole filling process of filling the vicinity of the 
component 33, resulting in process simplification, and prevents the 



occurrence of a void to enable improvement in reliability. 
[0118] Incidentally, as the wiring board materials la, lb stacked 
on the outer sides, those with a larger number of wiring layers may 
be used instead of that shown in FIG. 11B (for example, if a two-side 
copper-clad board which has been patterned is used instead of the 
copper foil 21a shown in FIG. 11A, the number of the wiring layers 
is two at the stage of FIG. 11B) . In addition, it is not essential 
that the wiring board materials la, lb stacked on the outer sides 
have the conductive bump 41a (45a) as shown in FIG. 11B. They are 
the same as the process shown in FIG. 6B. 

[0119] When the insulating layers to be positioned on the outer 
sides are stacked on and integrated with the core wiring board 4, 
copper foils 21a, 2 6a on both outer sides are next patterned to form 
the wiring layers 21, 26 as shown in FIG. 12C. Further, layers of 
solder resists 31, 32 are formed at predetermined positions on the 
outermost surfaces. They are the same as those shown in FIG. 6C. 
Through the above processes, it is possible to obtain the component 
built-in wiring board according to this embodiment. 
[0120] This embodiment is advantageous especially in that the 
solders 36, 37 do not reach the lateral-direction end portions of 
the conductive layers 34A, 35A, thus further facilitating the process 
of placing the component 33 and the solders 36, 37. 
[0121] Incidentally, in the embodiment described above, the 
two-side copper-clad board in which the insulating layers 112, 114 
are stacked is used as the material of the core wiring board 4A, 
but the four-layer wiring board similar to that in the embodiment 
described with reference to FIG. 1A to FIG. 6C may of course be used. 
[0122] Next, a component built-in wiring board according to still 
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another embodiment of the present invention will be described with 
reference to FIG. 13A and FIG. 13B. FIG. 13A and FIG. 13B are a 
cross-sectional view (FIG. 13A) and a partial plan view (FIG. 13B) 
showing a schematic structure of the component built-in wiring board 
5 according to the still other embodiment of the present invention. 
[0123] This embodiment is also a modification example of the 
component built-in wiring board according to the embodiment shown 
in FIG. 1A and FIG. IB described above, and the modification is made 
under the same concept as in the above embodiment described in FIG. 

10 7A to FIG. 12C. What is further modified here is that a core wiring 
board has two wiring layers as an example instead of four wiring 
layers, similarly to the above. In FIG. 13A and FIG. 13B, the same 
reference codes are used to designate the same or corresponding 
portions as those already described, and description thereof will 

15 be omitted as much as possible. 

[0124] A component 33 when seen from above is disposed as shown 
in FIG. 13B in this embodiment. Specifically, a through space whose 
horizontal section has an outline made by a plurality of arcs is 
formed in inner insulating layers 112, 114 in order to house the 

20 component 33, and this through space is occupied by the component 
33, solders 36, 37 for connection, and inwardly protruding portions 
of insulating layers 11, 15 on top and bottom sides. Solders 36, 
37 do not reach lateral-direction end portions of conductive layers 
34B, 35B (= Burrs ascribable to manufacturing processes may possibly 

25 occur) . This further facilitates a process of placing the component 
33 and the solders 36, 37. 

[0125] An example of processes of manufacturing the component 
built-in wiring board as structured above will be described with 
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reference to FIG. 14A, FIG. 14B1, and FIG. 14C2 to FIG. 17A, FIG. 
17B, and FIG. 17C. FIG. 14A, FIG. 14B1, and FIG. 14C2 to FIG. 
17A, FIG. 17B, and FIG. I7C schematically show, in cross-sectional 
view (or partial plan view), the processes of manufacturing the 
5 component built-in wiring board according to the still other 

embodiment of the present invention. In these drawings, the same 
reference codes are used to designate the same or corresponding 
portions. Further, the same reference codes are also used to 
designate portions corresponding to those of the wiring board shown 

10 in FIG. 13A and FIG. 13B. 

[0126] FIG. 14A, FIG. 14B1, and FIG. 14C2 show, in 
cross-sectional view or partial plan view, manufacturing processes 
up to the middle of a process of forming a through hole for housing 
the component in a core wiring board (a wiring board material including 

15 layers in which the component is to be incorporated) . First, as 
shown in FIG. 14A, a two-side copper-clad board to be the core wiring 
board is prepared. This process is the same as that shown in FIG. 
8A. 

[0127] When the core wiring board is prepared, a through hole 5 IB 
20 whose outline (outline of a horizontal cross section) is made by 
the plural arcs is next formed at a necessary position of the core 
wiring board as shown in FIGs. 14B1, B2. In the through hole 51B, 
the conductive layers extending in a board thickness direction are 
to be formed for connection to the built-in component , and the through 
25 hole 5 IB will be a space for housing the built-in component. Here, 
for forming the through hole 5 IB, end portions (four places) of a 
cross of 0.3 ram by 0.3 mm are drilled, using a 0.5 mm-diameter NC 
(numerical control) drill (Consequently, the outline of the 



horizontal section of the through hole 5 IB is made by four arcs as 
shown in the drawing in this embodiment) . After the hole is formed 
with the drill, the inside of the hole is cleaned by, for example, 
high-pressure water cleaning and a desmear process using a 
predetermined chemical . Incidentally, die punching can also be used 
for forming the through hole 51B. 

[0128] Next, as shown in FIGs. 14C1, C2, a plating layer 52 of, 
for example, copper is formed with a thickness of, for example, 20 
pun so as to include an inner wall surface of the through hole 5 IB. 
This process is the same as that shown in FIGs. 3C1, C2. 
[0129] FIG. 15A1, FIG. 15A2, FIG. 15B1, and FIG. 15B2 show, in 
cross-sectional view or partial plan view, the rest of the 
manufacturing processes of forming the through hole for housing the 
component in the core wiring board. 

[0130] After the plating layer 52 is formed as shown in FIGs . 14C1, 
C2, copper foils 22a, 25a (, and the plating layer 52 positioned 
on both surfaces) on the both surfaces are next patterned to form 
wiring layers 22, 25 as shown in FIGs. 15A1, A2. This is the same 
as the description in FIGs. 4A1, A2. The formed wiring layers 22, 
25 are subjected to a blackening/reducing process for higher adhesion 
to an insulating layer to be thereafter stacked (this process may 
be conduced at a stage in FIG. 17A to be described later) . The formed 
wiring layers 22, 25 include land portions (for example, 0.2 mm in 
width) to the plating layer 52 formed on the inner wall surface of 
the through hole 5 IB as shown in FIG. 15A2. 

[0131] Next, asshowninFIG. 15B1 , the core wiring board is machined 
so that the plating layer 52 on the inner wall surface of the through 
hole 5 IB is split and so that the conductive layers 34B, 35B being 
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connecting portions to the built-in component are independently 
formed. A machining method here is drilling using a NC drill. 
Specifically, holes (plating-layer splitting through holes) 53Beach 
with a diameter of, for example, about 0.4 mm to about 0.5 mm are 
formed at positions of the through hole 5 IB facing each other and 
overlapping the outer contour of the through hole 5 IB. The plating 
layer 52 is split with such a drill, and therefore, the conductive 
layers 34, 35 can be separately formed with ease using an existing 
device. 

[0132] Here, each of the plating-layer splitting through holes 
53B has a diameter about a half of the maximum width of the entire 
through hole 51B, so that the lateral dimension of the conductive 
layers 34B, 35B that are formed independently has an allowance for 
the width of the component to be mounted therein. By such setting, 
even when a burr 153 (mostly a residue of the peeled plating layer 
52 that is not removed) ascribable to the formation of the holes 
53B occurs in the boundary with the conductive layers 34A, 35A as 
shown in FIG. 15B2, this burr 153 is prevented from interfering with 
the placement of the built-in component. In other words, even if 
the burr 153 occurs , since a process of removing this is not specially 
needed , productivity can be improved. 

[0133] Through the above processes, it is possible to obtain the 
core wiring board in which the space (the space by the through hole 
51A) for housing the component is formed. 

[0134] FIG. 16A, FIG. 16B1, FIG. 16B2, and FIG. 16B3 show, in 
cross-sectional view or partial plan view, component mounting 
processes of mounting the component in the core wiring board. First, 
as shown in FIG. 16A, one-side surface of the core wiring board is 
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put on a supporting member 61, and in this state, the component 33 
is placed at a predetermined position (the space for housing) by 
an assembly device such as a mounter. This process is the same as 
that shown in FIG. 5A. 
5 [0135] Next, as shown in FIGs. 10B1, B2, cream solders 36a, 37a 
(zinc-free solders, for example, Sn-3.0 Ag-0.5 Cu) are applied on 
predetermined positions near both terminals of the component 33. 
This process is the same as that shown in FIG. 5B1. 
[0136] Here, even when a burr 153 occurs in a lateral-direction 

10 end portion of the conductive layer 34B (35B) for component connection 
as shown inFIG. 16B3, the burr 153 does not interf erewith the processes 
of mounting the component 33 and applying the cream solders 36a, 
37a. This is because a large lateral dimension is secured for the 
conductive layer 34B (35B) relative to the component 33, so that 

15 it is possible to mount the component 33 and apply the cream solders 
36a, 37a, evading the position where the burr 153 exists. From this 
viewpoint, the through hole 5 IB formed in advance for housing the 
component 33 may be formed so as to have a horizontal cross section 
whose outline is made by a larger number of arcs, not limited to 

20 four arcs. 

[0137] FIG. 17A, FIG. 17B, and FIG. 17C are cross-sectional views 
showing processes of forming the component built-in wiring board 
as a finished product, using the core wiring board in which the 
component is mounted. After the cream solders 36a, 37a are applied 
25 on the core wiring board as shown in FIGs . 16B1 , B2 , the cream solders 
36a, 37a are next ref lowed in a reflow furnace. Consequently, the 
state shown in FIG. 17A is obtained, and solders 36, 37 as connecting 
members establish electrical /mechanical connection between the 




conductive layers 34B, 35B and the terminals of the component 33. 
This is the same as the description of FIG. 6A. 

[0138] Next, as shown in FIG. 17B, wiring board materials la, lb 
(see FIG. 11A and FIG. 11B) are stacked on both sides of a core wiring 
5 board 4B and they are integrated. At this time, pre-pregs to be 
the insulating layers 11, 15 are cured. The process of stacking 
and integrating is the same as that in the description of FIG. 6B. 
This eliminates a need for a hole filling process of filling the 
vicinity of the component 33, resulting in process simplification, 
10 and prevents the occurrence of a void to enable improvement in 
reliability. 

[0139] When the insulating layers to be positioned on the outer 
sides are stacked on and integrated with the core wiring board 4B, 
copper foils 21a, 26a on both outer sides are next patterned to form 

15 wiring layers 21, 26 as shown in FIG. 17C. Further, layers of solder 
resists 31,32 are formed at predetermined positions on the outermost 
surfaces. They are the same as those shown in FIG. 6C. Through the 
above processes, it is possible to obtain the component built-in 
wiring board according to this embodiment. 

20 [0140] This embodiment is also advantageous especially in that 
the solders 36, 37 do not reach the lateral-direction end portions 
of the conductive layers 34B, 35B, thus further facilitating the 
process of placing the component 33 and the solders 36, 37. 

25 Industrial Applicability 

[0141] The component built-in wiring board according to the present 
invention can be manufactured in the manufacturing industry of 
component mounting boards , and is usable in the manufacturing industry 
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of electronic equipment in general- The manufacturing method of 
the component built-in wiring board according to the present invention 
is usable in the manufacturing industry of component mounting boards . 
Therefore, both have industrial applicability. 



42 



